WO 2005/055224 



PCT/JP2004/018098 



m m m 

m m. 13 m & * x$% ? ^ x z? m m m. \z m t . 



1 



WO 2005/055224 



PCT/JP2004/018098 



jinc^iT, iii^^Mt fcftTT&ztc®, myt^t^myt 

i^Nobuyoshi Koshida, Kazuyoshi Yoshida, Shinichi Watanuki, Masan 
ori Komuro and Nobufumi Atoda : " 50-nm Metal Line Fabrication by 

Focused Ion Beam and Oxide Resists Jpn. J. Appl.Phys. Vol. 30 (1 
10 991) pp3246#M) o Sfc, SiO^l/^h^tbTl^, U^t% 
ML bTm^H— A£/B^3iJDlM^&£ (:£itRSucheta M. Gorwadkar, 

Toshimi Wada, Satoshi Hiraichi, Hiroshi Hiroshima, Kenichi Ishi 
i and Masanori Komuro : "Si02/c-Si Bilayer Electron-Beam Resist 

Process for Nano-Fabr icat ion" , Jpn. J. Appl. Phys. Vol.35 (1996) 
15 pp6673>#M) o *J^mF^7X$l/^hTOtlT 
fflV^ iMtbTll4 7 6 nm*<J;«S 5 3 2 nm(DU— tfM 

mz7km*± / > 7 > a> e> o^^^ # & fe^it $ nx \,*& 

(WA^ 3fcSKS. A. Kostyukevych : "Investigations and modeling 
of physical processes in an inorganic resist for use in UV and 1 
20 aser lithography", SPIE Vol.3424 (1998) pp20#M) . 



2 



WO 2005/055224 



PCT/JP2004/018098 



10 iftfci, Ag,S 3 , Ag-As 2 S 3 , Ag^e-GeSelO, Afcizm 
±|B»3g©tfK:tt, l/y^hTOiLT, iA«WtMoi0 

%ffimzmvrcfc¥mmm.m<DMm^iim£ v wb^ti© z. t-v$> 

25 



3 



WO 2005/055224 



PCT/JP2004/018098 



15 ^f^^i^SliT^^o #J;tk£> ROM (Read Only Memory) ffidtf 

20 &MVT—m<D^z<D\B&^?~>$:mj8,-rz>z\ turn 



4 



WO 2005/055224 PCT/JP2004/018098 



5 



WO 2005/055224 



PCT/JP2004/018098 



mm \z J: o $ ntt m a © m m \z m mmm -e & & „ 
*§ -a- <d m m iz m ^ & b& ^ ® t? & § <, 

15 

25 £&f%m*iz&w%mmntj^Kifc&%x&mizjfcCTmik-?2>o vtc 



6 



WO 2005/055224 



PCT/JP2004/018098 



5 £fe«S i ^lA^&l^SSil ©_L£, MI£&Jg©^:£^HbM*£> 

u&xbmwmi&znit&WLi&mfcmwiztiZo zommz, rom 

tSSSClfSIttS^i^fflV^. SUfciftfci, NMD 

20 -3 (i&A£ *^>s<k:xii#^asg) m*<D^mT)vx vmmm, k 

OH, NaOH, »»«^©^«T;P*UiK«?ai^Sffi^S. 3Hfe&«, 



7 



WO 2005/055224 



PCT/JP2004/018098 



5 »$^#&n§±9-m§Wg§ 0 Blu-ray Dis 
c (£*T, BD iiMlHS^-r^) ^©ftx X P <DM&te. 1 0 n m 
feV* L 8 0 nmOlHl^, DVD (Digital Versatile Disc) ©^-g-teu 
10 0 nm&V^b 19 0 nmOifflF^^Sl^, X/1^y^ U >^P#CD 
b*t,hbTte, ^>^Xrr> (W) , ^U^*^> (Mo) > ^ 

io >^x^>^u^^> (wmo) ^©M#^®©m#^^c«-a-^*fe« 

[#*£1] 

20 (1) XA°y^U>^«fc*i^T, MtA^-^ (#l;Lfc£, 150 
W) CLTtlt^. 
(2) «6»l^5?^ flEH^M, ^T<E> 

(a) J&mWM 2 0nmW:S«tt^7it^=9% 

25 (b) /&Jglfa8 ^21, 3 0nmJf :»Si^l:b$=8% 
(c) m3M. 2 0nmJI:SJ!Stt^Xlt$=7% 



8 



WO 2005/055224 



PCT/JP2004/018098 



Z.Z.X\ mX\&, (a) 2frm?.nv$ U >'^&fr oT, 2 On 

>*«fc^S*Sftfflt5»^T?tt, O,/ (Ar+O z ) T^^tl^o 

(1) X/ty^ U >^g«te*5V>T, Kfo®ifiXltm&-fe (fH^Ltt, 
8 %) ICbTftttS. 

10 (2) MR<Oj«fflt4»K:, 

(a) 1&mWM miM> 2 0nmi:«^=100W 

<b) 121, 3 0nmS:«i^j=15 0W 

(c) J&J@I*$ ff!3Ji, 20nmi:liEIl*= 2 0 0W 

z.<D£.5izxnv9v >>f<DMmz&~ox, mm<Dwmum<Dmmm 

20 v>. Ifc^oT, ^ 2 ElKi^TJ: 5 \z, lSl0iS±©ill2a^ 

25 mttfc&vT<b&wtt7&-cm»7F&m&ifinz.Q \z< <¥^^jsffi^# 



9 



WO 2005/055224 PCT/JP2004/018098 

\z, m% - n^umz'T^ x?mm±izmn$ws/hz^]d y 

D38P1 UMTt^CT, cfc&it^&fcSfc^ **£ft^T5C:£:#* 

0fm©tf v h^?)v-7<Dmmm&n$-><DT&^m&nm.izt£z>& 

mmmm*&mtzmkis j &z>z.£ibT%z>o 
15 mz, z<DmM<Dm2<DmmMMizm&ft^jx?mm&<Dmmj}& 

m2(Dmmmm\t. mivmmmmtumiz, mmui?xhm2<Dm 
20 m& z&m i (ommizfaft? uz. mmu^x hm 2 (Dmm&M&isi* 
z> & 5 \zf&$k&ft£>n&o z.(D&o\z, mmuztxbm 2 <Dmm&m& 
■ftmzmt-z^z-fimhi'-c. v§?im, &t<d£o?s:2-o<dj3 

25 [2f*£3] 

(1) xAy?v>tfmm\zj$\,*x, mmnti*-'fe 150 



10 



WO 2005/055224 PCT/JP2004/018098 

W) latfttts. 

5 (a) mmwm mim. 2 0nm)?:I«ft^XJt$=7% 

(b) f&m*M ^21, 3 0nm)l:SM^XJ:h^=8% 

(c) f&m3zM f£3Jf, 2 0 nm» : ^J&tt#X Jt2£ = 9 % 

#J;lfc£, (a) «, 2 ^FIXA-^^ U >^£froT, 2 On 

>*<fc^»*Sfi[lt5*^T?tt, O,/ (Ar+0 2 ) T^^tl^o 
C55rtt4] 

(1) XAy^'J >^««te*^T, KJfiM£#XJfc$s<£— J£ (mxix. 
8%) laiftifSo 

(2) MSl^X h«©J«fll4»fc, 

(a) ^JRSISB $11, 20nmS:MI*= 2 0 0W 

(b) j$JR4i#l £!2Jg, 3 0nrag:MI*=15 0W 
20 (c) /&g|5fcg8 ^31, 2 0nmff:MS*=10 0W 

ff 5 Z. £ feT#£ 0 



ii 



WO 2005/055224 



PCT/JP2004/018098 



mm&&<* B2M2 b3W + M©*«T?. i3l2c«M^ll 
5 tfy h<D$S$a*g|^B#0!l*.fc£ 3 0 nmKT©i^:, HI 3 El (C^f «fc o te\ 

15 m2(Dmmmm<D^t>iz. mmi ±<d^ 1 momm^m< . %2mv> 

^!l^.^4ll|{C^-r^ , 5 te, ROMffl© tf y hlC^J^-r-SIHIgP 1 3 t 
20 jifBffl^ 7s2<D!f)V— ZflzM^T^BM 1 4 ££pg— ^ 7,2 ±\ZM 

D#*.3o ROMffi Ky.M^f 5 095 1 3 fc^^Ttef^l 0 mW© 
25 SOROMffltfy h tmmmtf)l>-7Zi%ffiXZ>/\^7V y K)tT^ 



12 



WO 2005/055224 



PCT/JP2004/018098 



WfoZffil 2 5 nm©8S3T, SH 2 Jl 2 b^i^3!2 c ©»3fc«&3&* 

8 0nm©|^, »1I2 a^5Jg3I2 c St©I3fe 
«3&«»3c$n*. teL [2f&3] till, JB2JI, fg3 

m<Dj&mm$&&* 5#3 o#> 6#, 6#3 o^u^:,, 

15 *£©j£]R£2 1 K|£tt2 2 £»«2 3 £K!W\ ig2 2CH 

*o Moittten, 1^2 3 \zumwL2 5 a$^D#ttsn&. 

tkMXX m%.tt, ArtfX) ^>^2 6(cM$tl, 
3>hD-7 2 7 <Dmm<DT, X hsr^/t^2 8 ^lTMS2 1 

20 izmmznzo TX7o-3>hn-727tt, /fcjg*, mfemvwcn 

^ 3 1 ^ITMS2 1 IzmmtsnZo ^xyo-=i> 3 0 

25 fct, ricat^, mjtsosj&tttfxsmjt^-r ^ >tfvmmM2 1 icstt) 



13 



WO 2005/055224 PCT/JP2004/018098 

ffi^J&^T, iBSES! (DC (Direct Current) |g) £E5J5&gl (RF (Ra- 
dio Frequency)^) tfc^g$ti5. 

77D-3>hD-72 7, 3 0 ^^tP^^tt^7.it^3> hO-;i/3 
2 d^oTffVi, ^M«*CD^M$!l^Sr^Mm^P>hD-;U3 3££ 
oTfr^o Ri^tt^fxJt^p > hn-jl/3 2 i^J^®^3> hD-;i/3 

20 frft^j xzmmm&mmT^Zo 

25 «fc vmrnzntzytrj xpmm^&mm-czzo 



14 



WO 2005/055224 PCT/JP2004/018098 

f» sf< <D fg is 

iot, ±mmmui?x hmtDmmmm^m^m-vm^^^^ z.t& 
25 6. m&<Di&miizmifc0ft?j 7.?mmm<DMmxmz&\,*T, 



15 



WO 2005/055224 



PCT/JP2004/018098 



jiffcmmui?* hm<D&wfrz±tBmffi.m:m\zmfrvT±ffiWLmmm 

±mmmu*jx bm<Dmm^^±^mm^tm\zm^^x±mmmmm 

io. m&omm 7 ^mmo^^ x^mmmz^^x, 
5 ±.nmmvi?7s hmizmfe&mts(Dw&mWi&mj8,2nx^z> z.ti& 



16 



WO 2005/055224 



PCT/JP2004/018098 



1 MA 



1 MB 



''■'1 1 1 1 1 1 1 



1 MD 



3 



4 



1 HE 



r 



3 



,6 
4 



1/4 



WO 2005/055224 



PCT/JP2004/018098 



1 1 



IS 



\ i i 



i 2c 
2b 
2a 



^77777777777777777^ 



l 



I 



is. 



12 



I 



[ 



I 



1^ 



2c 
2b 



77777777777777777^ 



2a 



4 0 



13 



o 



I 



14 

4 



I 



r 



i 



4- 2 ° 

^2b 



777777777777777777777777777777^ 



2/4 



WO 2005/055224 PCT/JP2004/018098 




33 



3/4 



WO 2005/055224 



PCT/JP2004/018098 



n -*§- <d m m 

1 Sfe 

2 u^xhm 

3 mytmm 

5 &JRnydr;HK 

6 /&SUBX*>/t 
2 0 ^mgtt 



4/4 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/018098 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G11B7/26, G03F7/004 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 GUB7/26, G03F7/004 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 2003-315988 A (Sony Corp.), 
06 November, 2003 (06.11.03), 
Full text; all drawings 
& WO 03/071356 Al 


1-10 


Y 


JP 2-29955 A (NEC Corp.), 
31 January, 1990 (31.01.90), 
Claims 

(Family: none) 


1,2,4-8,10 


Y 


JP 60-95741 A (Daikin Industries, Ltd.), 

29 May, 1985 (29.05.85) , 

Claims 

(Family: none) 


1,2,4-8,10 



PH Further documents are listed in the continuation of Box C. 



[ I See patent family annex. 



«Q« 



Special categories of cited documents: "T" 
document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "X" 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than the u n 
priority date claimed & 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
17 January, 2005 (17.01.05) 


Date of mailing of the international search report 

01 February, 2005 (01.02.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. . 


Authorized officer 
Telephone No. 



• Form PCT/TSA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/018098 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 8-227538 A (NEC Corp.), 

03 September, 1996 (03.09.96), 

Claims 

& EP 0*708439 Al & US 5705246 A 

JP 2-238457 A (NEC Corp.), 
20 September, 1990 (20.09.90), 
Full text; all drawings 
(Family: none) 

JP 8-180468 A (Ricoh Co., Ltd.), 
12 July, 1996 (12.07.96) , 
Claim 3 
(Family: none) 

JP 11-203731 A (Ricoh Co., Ltd.), 
30 July, 1999 (30.07.99), 
Claim 1 
(Family: none) 

JP 2003-237242 A (Sony Corp.), 
27 August, 2003 (27.08.03), 
Full text; all drawings 
& WO 03/07479 Al 



Relevant to claim No. 
1,2,4-8,10 



1,3-7,9,10 



1,3-7, 9,10 



1,3-7, 9,10 



1-10 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



H^Wffi*-^- PCT/JP2OO4/018O98 



a. &mvmirz>ftm<o3m (smmftm a po ) 

Int. Cl. 7 • G11B7/26, G03F7/004 



WaESrffo*:»/W»«» (fflBgS4#W=#« (IPC)) 

Int. Cl. 7 G11B7/26, G03F7/004 



B*B*ffl3f|g^$ft 1922-199 6# 

B*B45rPHHffl#rfg2fffl 1 97 1-2005^ 

B#Bg®S£JB$rJg<&$ft 1 994-2005^ 

B#H*lffl*r*»*&* 1996-200 5<£ 



JP 2003-315988 A (V — — IS^ftfc) 
2003. 11. 06 :£:£ s & WO 03/071356 Al 

JP 2-29955 A ( 0 *«*tHs^?*fc) 

19 9 0. 0 1. 31 WWW *©!5ffl (77?y — J& U 



JP 60-95741 
1985. 0 5. 29 



A W^yim^) 

(77^ y-ftu 



1-10 

1, 2,4-8,10 
1, 2,4-8, 10 



Taj mz.MM<o&z$:®r?itt< . 

TEJ B&fflKB*ir©ttlK£fctt#^*>*;&K B^W®B 

® &&#-*-) 

rpj anmuSBtlh*. a*o«^© fc ft «H« 



l"TJ BWRHttiHXH:ff56P«ted^f**b^S3RT*o-C 

rxj mm&v&zJcWre&^-c* mmxm<n%.x~mw 
ryj «pKBRt©*>a*ittr*)o-c, ^Jcmtmcoisk 

J: o T ii^teiS ft V ^ * x & tu 5 1 © 

r&j w— /WF7rSP- 



17. 01. 2 005 



B^f»&^©3&3£B Q i Q2 2005 



H»*l3lE»l»«>4SW3W*fc-t$6 

B#B#f?;r (ISA/J P) 
3HS#* 100-8915 



5D 



3 0 4 5 



®SS## 03-3581-1101 FW 3 5 5 0 



«SPCT/ISA/2 10 (12-5-^) (2004^1^) 



HiltBffi#-§- PCT/J P 2 0 0 4/0 1 8 0 9 8 



c qgfe) 



A 



JP 8-227538 A ( 0 &m95tt££t&) 
1996. 09. 03 SfcWfffi #t<DVm 
& EP 0708439 Al & US 5705246 A 

JP 2-238457 A ( H *flt55t*^%fc) 
1990. 09. 20 ^ 

JP 8-180468 A (ttwfc^fcty ) 
1 9 9 6. 0 7. 1 2 8&jj£«3 

JP 11-203731 A «tfc!)3-) 
1999. 07. 30 jS&jjtei (77$U-feU 

JP 2 003-237242 A (y —H**^^)' 
2003. 08. 27 &JC^ £M & WO 03/07479 Al 



1, 2, 4-8, 10 

1, 3-7, 9, 10 
1, 3-7, 9, 10 
1, 3-7, 9, 10 
1-10 



fSPCT/ISA/2 10 (3&2<<— W9t%) (2004¥1^) 



